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Abstract of JP2000181458 
PROBLEM TO BE SOLVED: To 
make a time stretch of an 
arbitrary musical sound signal 
including complex-tone playing 
etc. by suppressing a double- 
strike phenomenon even at the 
time of time expansion without 
distorting the attack part of the 
musical sound signal. 
SOLUTION: This device is 
provided with an attack position 
detection part 2 and a zero-cross 
position detection part 3 which 
detect an attack position and a 
zero-cross position of an input 
musical sound signal, a 
waveform division/loop start 
position determination part 4 
which divides the input musical 
sound signal at the zero-cross 
position closest to the attack 
position as a division position 
and determines as a loop start 
position the zero-cross position 
closest to the position a certain 
time precedent to the end of 
each divided waveform, a time 
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expansion rate setting part 5 
which sets a time expansion 
rate, and a reproduction control 
part 6 which sequentially 
reproduces the part from the 
head position of each divided 
waveform to the time position 
corresponding to the time 
expansion rate in time 
compression mode and performs 
reverse loop reproduction for a 
specific time in time expansion 
mode by performing sequential 
reproduction from the head 
position of each divided 
waveform and then repeating 
forward reproduction and sign- 
inverted reverse reproduction 
between the loop-start position 
and the end of the divided 
waveform. 
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